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ABSIBSCT .' ' . 

Th.is paper addressed the role of science educatioh in 
today's society and the objectives of. instruction in science. . 
Observing that science cannot solve all of the prdbleas of the vorld, 
and that science education has "had little effect 'on the willingness 
of the general public to accept superstitions, the author argues that 
instraction.al approaches to the testing of hypotheses lust be 
re-exaained. After briefly reviewing the developaent of general 
educational goals during, the past century, the author turns to the 
objectives of science education. He discusses Jjnowledge- objectives 
and identifies four, issues related to propositional knowledge. 
Turning to the debate over eaphasis on aastery of conceptual sfiheaes 
vs, understanding of scientific processes, *he discusses noraative and 
cognitive objectives. In conclusion, he raises -the guestion" of when 
the objectives of science education should -be stated in behavioral 
terns or fcfraulated aore generally,. (SD) 
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C&UCATI0lf4WflFA«C 
NATIONAL tNlTlTUTE OF 
COUCATION 

THIS DOCUMENT HAS BEEN ftEWJO- 
OUCEO EXACTLY A5,RECeiVeO FROM * 
THE PERSON OR ORCANlZATiOki ORiCfN- 
AtrN&»T POINTS OF VifcW OR OPINIONS- 
STATED DO NOT NECESSARILY REPRE- 
SENT OFFICIAL NAT^ONALWN^TiTuTEOF 



-r-ry^w*^^ ' ^^i'' • w-'vi*!. w*>^ONAL»>N>tituTE OF 

• ISSUES IK SCIENCE EWCATIOH: CHMGI.G PURPOSES oTIaaicTES^'cATIOH 
I. Introduction ' . ' ' (^i iC'WSj J 

Changing vorld events, and conditions of lip on this 'planet, 
reveal that science educators must take a new look at the ' general 
purposes (objectives, of science education, and tit rie« -pe^pec'tives 

« 

for teaching science be developed.- Changes take place so-rapidly 
that one. Of the crucial issue, in society tiday is to dateline; 
how man .ay become -.ore in tune with a^ence-doiinated and a 
sfcience-conditioned world. -Zn othe, words. "Man must Uarn to . " 
come io terms with nature,, to live with it, to understand it, and ^ - 
to control it." (KruscK * 20) ' ' . ' 

•Tew of us would deny that a"r;volution has' occured" in science' ' 
educatid^ .daring the past, twenty years-some elements of the • ,: 
■revolution very positive and good, other elements quiti negative. ' 
Thi. revolution was -brought ab^t by special' needs, of .Lci^y-a need 
foj scienti^'ic literacy >f participants in that soc"iei are to ' ' 
»ake miximum contributions, and'ths need for specialiits-.cie'ntists ' 
^nd e-ngineers. . Efforts to meet ihese 'ne^ds, resulted'-in tne . ; 



development of new, curriculum ^terials in all sk^nces- the 



identification of more precise objectives of education and science 

f 

education,. anS'in expanding research in learning "theory . The 

* . • • • ^ •■ . ■■*'.' 

contributions of Ausrubel-, Bruner, Gagne, P'iag^t and Skiiirier have 

• * ' - 

had considerable influence on the present direction 'of science 
-education, gartiqularljr: in ^dentifyin| the -science 'content of* 
greatest worth to students at various age levels; in providing 
models for stating objectives and in revealing how. learning takes 
place. • " . • . 

^ Regardless of the efforts that have been made in the Dast <two 

• • • ' 

• • • 

decades to identify objectives., ajid content, , we enter the last 
qu^ter of this -century with jnkny unanswered questions unsolved 

prob;.em?, nnd' unresolved _ issy^,."Jiilce the political is.suis in ' 

' " . ■ ■ * ■ <■ 

society today, issues in science- Sducat ion. appear to be fragmented, 
vague, unclear and ^so" complex that it is difficult to really get 
a good grasp on them. ' * 

Education in .general, knd science ed?ication in particular^ has 

9 

been subj^ted to severe criticism by the lay public, and by " 
specialists in various fields. - For example,^ individuals with 
some" expertise in philosophical analysis have* been critical of 



the many ambiguities that exist in the. terminology in science, education 
Martin (5 ), has anali^ed the logical structure of such terras 



4 



as 



(a) scientific inquiry, (b) explanatioi^ J.c) ^def»inition/ arfd (d) 
observation and .clearly reveals 'the 'confusioli that prevails in ' 
terminology in common usage iri the field.- Philosophy of sc'ience 
and/or philosophical analysis pro^jerly applied would assist 
science educators in their thinking' ^bout science, how they view' ■ 
the ciy?riculuis and how theyVemploy other educational Di^actices 

• • s /■ ; , , ' ' 

^ pJring the nfext i5-2£:f minutes I want to 'explore with you some ' 
of the cr-ucial issues related to the objectives of science education. 
To set the stage' for such a presentation it wMl be helpful, 
for me at leasi:, to- br|ef ly i^eview ah^ discuss (1) some of the ' 
limitations of scienc^, ari^ (2) the general aims of education tpda^ 
Hopefully, this back|^ound material will relate solidly with 

e objectives of science education and should 
' • . '* ' 

f the di-rsctioh science education should 
„ * ■•. ' ...... 

take in the future I'll give it a try . 

"i . ' ' ' ' ' 

II > Some limitations, of science 

4 ■ ' 

Science and technology /together, have played an extremely 



important role in the evolutionary development'of^stern cvQture. " 

■ r - 

Through the years science- has provided man the means of resolving 
many of his pressing' problems .' ^ Krusch says "it has all . ' 

banished the need for superstition and the biind. aoceDtance- of 
dogma, it has taught man that the. Universe is ordered and has 
revealed the elements of that order, it has-, with technology, 
shown man jiow to -improve h-Ls physical conditions of life, and ' 

» 

has greatly enlarged the dimensions of man's world through travel 

and commuhication." We have every reason to believe 'that science ' 

■ ' . ■ • ■ / ■ ' ' . 

.will 'continue to fevye man in liberating his mind "and.^pirit. 

He further reminds us that though science" has removed 'the " ' ;• 

•neea for,§^Ii'^rstition and the ^ife of ex^eme^ hardship, both 
■ , . , • ;- 

s»uperstition and hardship persist- in the lives of a large percentage 

of ^e inhabitants of this earth", For "others,- science "has\ in 

. ' 

their minds and em6tions become the obiect of th^^ same mystical 
« 

reverence that the priesthood of an earlier era enjoyed— it. is 

♦ 

believed to be the source of .al'l wisdom and truth to which access • 

is so difficult,^ the. rights of initiation so arduous, that access ' 

' * ". 

'must be denied except to a few of tlfe elect." 



Mendelsohn alluded to the same 'thing in hi^ 1975 NSTA 

Cfonvention SUNOGO Science Seminar when* he suggested that "(1) the 

* * 
,_ar^gance of Contemporary science must be replaced with modesty, - • 

(2) accessibility is a most for science-fallow, people in,, demystify, 

■ w • r _ - . * 

\ 

the knowledge we're dealiiig with, using language understood by 

* " . • •* 

the general public, p) science must be recoiistfjcted • to be* non- 
violent, non-coercive and non-raariipulative , and ><4) science mdst 
'be in harmony/ with nature. ^ , 

— / . ^ r ' ' ' • 

, •-. One may conclude, that the increased emphasis of science ^ 

I 

^ t » . . 

centiiry has pf>odi^ed only minimal 

• ' ■ ^' ' . ' • ./ " 

changes .ift the public's acceptance of superstffions ancj un-founded 

beliefs on a- large segment of S9ciety:. Ih fact there is evidence ■ 

* 

... t . * • . 

that a pseudo-sciencV has emerged, complete w^th'a systematic ' 

body of propositions, practices and aft itudes that give the appearance 

of being true science.^ The continued popularity of Astrology, and' 

the many ind varied T.V. commercials with their UH-scientific - - ' 

* • • • 

claims reveal the gullability of the ge^ieral publio. ^It may^ well 
be that students studying science, in many instances, have not been 
given the 9ppoi?tunity to master the art of hypotheses testing by " 
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rgfut-ation as well as* by conrirmatiort ' to give t)ie- dep^h of under- 
Standing needed for decision-making in a modern wgrld. 



There appears to be <some evidence, at least, that /fecience student^. 



have riot understood, accepted .or appreciated the^ ba/iVl limitat 



ions 



of science. It se6ms to me that greater- e/fort^ ihould be made 
•in content selection^ and in the, identification 6f objectives to 
reveal -to the student that 



■ r 



(1) The fields of scjence cannot guarantee to produce any 

special desired result; Such as-/providing an adequate. 



food supply to. feed the ever-indreasing world population— 
' . . • • / ^ ■ - ■ • ' » 

or water, or health. Some thiAgs, are finite. There 

^ "* . ■ / . 
•are some things that science Aas we 'know it) c?;inot do or- 

ever hope to do. " ' 
(2) Science, ih itself, becaWe 6f its intrinsic nature, 
cannot-, make. moral ludgmeXts .• -CTnly . man can do that. 



It appears io me that grea-ter attention must be given. 



m science 



teaighin^ to the important limi-fation^ of scienQe.. One possible 
way to incorporate this in a icience program would be tormodify 
proceedures us.ed in hypoth/sis testing. The issue' could then be 
stated as: 



- ISSUE 1. Shall , hypothesis" generation and testing, be based 

on. the confirmation approach, the refutation ajSproach - 

' ' ' ■ , . - ■ ■ 

■ or' a combination of various • appj:x3aches? ' " - . 

11^ Important of the General Aims (objectives) of Education 

^ '■ ' ~. : / ^ 

Traditionally the airms of* education (CotheniuV, Rousseau-, 

. ■ ■ • • ' ■ ■ . r . 

Pestalozzi, Herbart-'^nd Froebel— as examples) placed .major -emphasis 
on "preservation of" natural goodness, and virtue,' arid the 'form of 
society vhich is in harmony with, them" (0 The relative. iroBertance of -. 

'the attitudinal or affective domain, _as viewed by these philosoph? 

^is quite evident.- ' ' . ' . 

Dewey expanded on this concept and introduced many new dijnenslons 
in his writings on educational ghiiosophy. While he never ^stated 



lers 



specific aims of^education, as such, he did allude to them 



on 



numerous occasions: ' "The aim oi Education to be-^und in the 



ion 



prpcess itself, and not as. a final goal to be reached. Educat 
proceeds by constantly remaking expdrience, and ft is ^his re- 

* 

construction which constitutes its value and accomplishes it« aim.. . . 
Hence education means the enterprise of •supplyin2_±he conditions 
which insure growth,. or adequacy of life., irrespective of age. 



The primary root of all ^educational 'adf iiri'ty is 'iii' the "ins^tlnctiyer 
impulsive attitudes.-and activities of the " Ghildrand-7K>t JiQ^the " 
. presentation and Application of external material <Ei.y; 8 -Arrowood, 



p. 366^65 )•.■ 



In 1918 the Coiiunissio'n on' the -Reorganization of Secondary''- ; • . 
, Ejdacation propt)se< ^a .set- of seven ■ cardinal objecfives.. (health , 
'command of fundameiW:al processes ,;«or:tfhy h6m&-membershiD;\vQcatioiial " 
competence; effective citizenship, vortV us6 of lei sureV and > I-;, 
ethical, character) of education' Twenty years later (19?8). the " "^^^ 
Ed-ucational Policies Commissiqn developed objectives of education " 
' under four major headings: self realization , human relationships^ \ 
econdmic efficiency and c^ivic responsibility. ♦ ' .1 

. ■ , 1 ■ ■ . ^ . • ' • ■ , • 

. , Ea^ch generation seeks to further identify and define the 
• major aim? of education-autho/s change, tords are reorganized' 
and regrouped,- but the general meaning remains much the same. 

Changing ^^onditioAs in society are reflected- in any " statement- 

■J . ' 

of aims of educa'tion-its problems, its pressures; and its needs 



I 



at t-hat iriimediate time. Piaget, (p. 231) seems tq have captured tv •> ' 

'I ' " ■. " ^ ' r , 

the needs %f society in his statement on the aims of education ' ' 



/ 



Which, are stated in 'cilear^'and concise terras* as follows/ 

The goals of ^education are: . .. . to.qreate men who are 

capable of dding n^^^, -things , nert simpl^? or repeating what • ' 

' ■ ' " ' ' . ■ / * . ' ■ 

other generations h^ve done— men who' are creative, inventive; * 

and discoverers. The second .goal of education is to 'for^ 

i^^<hich-can be critibal, can verify, and not accept ' /. 

everything they are offered. . .So, we need pupils who are ' . 

active. . .1 who. learn early to tell what is Verirfiable ^nd 

not what|s silnply^Uhe, fir^t i^ea 'to come to them.*-. . (g. p 231) 

• •* . ' ' are in, whole or partial agreement with Piaget's ^ 

. statement of:lfaims for, the need to develop cre-ativ^..and sci.entif io^lly 

.7' • ■ . ' ' ■■ 

^ - literate inividuals eqxaipped with tlik'.tools necessary to -perform ' 
/ ' ••■ ./ , ■ . 

V. / ■ ' . • *■ ■ ' ' 

satisfactoM]^ in the ^ecision-m^aking. proce if .they, are to .\- ' 

. . \ ■ ■ ■ ' .'\ ' 

adjust to,/ and live ^n,,a modern complex world-. The k^y to achieving'.- 

. - • ■ / ' ; . ^ " 

such goalfe li'es in the pnoper' selection of content and in. selecting ' " 
. / ; • ■ y . / • ^ • .^^^ I 

appropriate teaching strategies . One Ly question. Whether* cAirrenf 

science Lrriculum materials, a« used iA the 'normal classropm, ^ 

■ / •• * . J ' ■ .' " ' ' ' 

achieve/ the_^ goals bf educatioh .sug|/sted by Piaget/ Much work" 

/ , . ' , ' . • 

f-emainl to be dofie iii this area.^f. s ' i. 



In final analysis, the objectives • of science education* must' 

grow out of, and be responsive to the "accepted societal goals 6f 
■ • . . ♦ ; : V. ' • . ' . - 

education. Changes. ir\ society otcur rapidly and ir^regularly , 
» , • \ 

15 » *^ lead time' to adjus*t to, and meet, the J* 

T ... * / ^ 

requiremeiUrs ■ Of new, situations. Specialists from various, areas of 

• • - ■ - . ' • 

studyr-sociologisfrts, 'historians, psychologists and- philosophers 



must join:^Rr^f*efesional educators in identifying and defining the ; 



major goals, of ;educ§tion. ,1^ey would" contribute- Sy, providing a 

degree, of. auth^f'ity and inspiration in . a; pe^-iod o^ rapid social 

change- and sctentific advancement.','' - ' » • 

IV%' The Objectives .of Science Education . ' - / ♦ ' / • 

^•^^ ^ » ■ ^ ; r ' : •i \ . . / 

' * ' * ' * • ■ * •* ' • ' 

Just as. the .aims 'Of ■ education have changed' and. -have- been im 

a state of ^ferment .throughout ^he history 6f American education, 

so h.ave the objectiv.es of scj.en6e ■'education since becoming. a 

part of th^ school curriculum. During the .pas/ two decades the 

maj^r concerns hive" celit eyed around (1) structure and conceptual 



^schemes pf science deemed of value to students, and (2) the". ' ' • 

• . . . . . . i , . • . ^ . . 

prcs-cesses of science,which students were to und^rstahd and uSe in 

solying eteipyday problems, 'bebates- involving educational theorists 
' ' ' 11 



Ifiaye developed over'the relative pl^ce and importance of structure, 
and. process, in the- s^iert'ce" curriculum resulti^vg in rethinkifi^ 
fhe t'Tjaditional bb^ectives pf sciei^ce ^ducation — -scientific ' * ' 
knowledge, understandings, .skills, arid behavioral modifications.^ 
*A«\ Obje»ctiVes related to*knovledg$ ' » 



.Traditionally, the,^J<fcqaisition of knowledge^, hag beea..£ion3idered 
t^e first and the m^jor goal of science teaching- It is stiil^ 
considerecii important, and in the rnidr^seventies ,we are/ still 

\ ■ ■ -■ ■ • ■ ■ ■ 

seeking an 'answer to the question: WhAt knowledge is of most 



worth?--for all individuals • living at^this time 'in history, ",in" thi« 
•social setting, and in this ever-changing technological society ^ 



•HistoricSilly , scientific knowledge 'to be Required -consisted' . 

( * ' • * • * * • * ■ ¥ ^ 

bas-i<5ally c5f %he scientific facts, concepts ,*principles "^nd tljeories' 



jused bi{ sciehtistSy while more* recent emphasis has been on the' 



A 



general hatur^ and structure ^of science and the pr»6c;esse§ of scientific 



inquiry. ^ . / ^ 



MartirRsuggests tbat -knowledge to -be acqui.reci h^as basically 



been prepositional 'Jwiowledge and* represents it schematically as:'. \ 

• 4 < . 

• 1. X knows tha-W p \ S. x i? .nxistified. in believing. that 
. -'2. p is true •■ ■ . . x believes* that p (know? Sodium* 

■ ^ * . . d . , ,bui?Ti6 yeXlow., but doe^ tmt balieve i,t 



Propositionaa.v*:nottledge is important in study of science 
but to be effective' it must ^atisfy eVch of four prescribed conditions 
. All too frequently, in acquiri,ng 'knov^iedge. students are noi .required 
^ to justify why they believe p. Teachers ^ Satisfied with the first 
*?*o conditions— x.know's that p, and believes that p is "true, thereby 

able to respond -correctly .on. tests or other evaluative matei^JLals'. 

< .> ' I ' ^ 

Martin suggests two kinds *of justifications are- needed (1) those r 

^that are ei<trinsic to the subject discuss6d--because' the te?<tbook -» 
or teache-r says*so>^'and (2) those - intrinsic to the -subiect matte*.- 
investigators have bttrned'sodium, aalts a^d' they always. burn yellow. 

■•Ag^in students n^y be ^ven the opportunity to. confirm br refuse 

. ■ - - • ■ ■ - • . " •' •. , 

propositionai-Hnowledge in the classrooTn^and in the laboratoiy. 

A ma joy problem i-orS ca^f^riculum designers and teachers is to .know ' ' ■ 

when to use justifications that are extrinsic and/or inirin^ic to • 

th6 stibject.matter-at w«^af age level, at what* age?. ProposiMonal 

knowledge thkt u til' i^es only the fir.st ^wp conditions qannot , and 

will not,, prepare, students for decision-making responsibin??e§ i 



a complex technological world/. It is not /the -mere, Requisition • 

... - ; ^ . 

of knowledge' -perrsec tl;af is 'important but rather achievi'i^^ " * 

± xj - - - , 



scientific understanding of the World about -us. * 
The issue may be stated as: ' • " 

ISSUE 7. 'Shall the central purpose of science education 

be the .Acquisition of prepositional .knowledge extrinsic 
"* ^ and/pr^ intriVisic or -shall ejnphasis be on science as a 

■ - '■ 

"dynamic enterprise, its conceDtu^ schemes and processes? 
. ♦ ' c . . ' ^- 

Another major debate has developed as to ^whether tmphasis in 

* » * • 

science— teaching should be on structure and' conceptual schemes 
which all students sh^uW study ^nd mas-ter or •pn the .processes af 

l^: \ ■ - . J • ■ ■ . 

science which students are -to' understand and use. In this debate 
Vie place of inquiry in teaching science* becomes a focal point. 

I 

^Schvjab identifies. the^objective-.df thr"inquiring classroom as one 
m which learnin|in science is "not only the clarification and * 
inculqa-tioh of. a body of 'knowledge , but the encouragement and 
guidance of a process of discovery on 'the part of the student" 
/Schwab^ p;;66)/ At the other end of the spe;:trum Ausubel ' 
contends that there are recognizable specific areas of ki^owledge 
that are basic in the study o£ sciehfce (broad ideas) which should 

. : . •* ^ • ^ \ . . ■ ' 

. ~- , ■ 

taught- to, and learned by, sirudents. 



Shulman and Tamic in a Chapter on Research on -Teaching irt 
The Naturals Sciences (p. 1105) found in the Second fland'book on 
^^Teachihg si^gge^s-S that- coptyoversi^s in stating objeclrives in 

• # 

science education be grouped into two levels of disagreement- 
with respect to subject'matter :' ^th'e normative (what students 
ought to ;<now); ^d the ^ cognitive ('what le^arnings can best- be 
' retained). ^ . • .« 

A, Normative level objectives. - 

Objectives at this level attempt to identify the specific 
science domain that students should learn- and utiderstand—the • 
essentials. They attempt to bring about satisfactory answers to 
. "age old" questions: What is' science? What is the raW.of the 
scientist? What scientific knowledge is most beneficial to the 
student?** How curriculum makers, and classrooju. teachers answer 
the'se questions will determine the nature of, the • objectives , 
subjett matter emphasis, and teaching strate^es" used. There are 
many issues and sub-issues th'at may be identified at this level 
•with- the center of focu§ on how students' can come to know and 



understand the oatural world, as 'vi^ed by science "and at "the 



same 



time appreciate the worK'and research efforts of the -scientist . * 
Is this what science b^ducation and science teaching is, or should 
be all aboj*t? ' 




B. Objectives at the cognitive 'Itevel. ' 
_ Objectives 'at. the cognitive level attempt to identify kn<4ledge 
in science th.at is learnable, transferable, and of b'asic value to 

* • » 

the leai^ner. The' debate among educational theorists ' focuses on 

w • • 

the place and importance of . transfer. and .specifically on what .is 

«• ' ■ . • ' 

transfered in the learning process (Shulman and Tamir, p. il07); 
For example Bruner stresses lateral transfer of broad' principles 
of science from topic to topic, and from field- to field.'. He 'also . 
believes that the transfe^r pf the knowledge getting .pr..ce3s of . 

V* * ■ 

greater a^portance than the acquisition of knowledge. Gagne " 
emphasizes ^^he ^importance ot verti'cal transfer knd bring's it' about • 
through le4rni^g hierarchies, -He mak^s a clear distinction ' 
between verbalized knowledge and intellectual skills' or st^categles. 
Ausubel supports the thesis th„, only sublet matter knowledge 'is ' 
transferred.. It is quite eviVr.t from the literature . from - ' 

S 4 

curriculusn materials develonf '] th^-e +->,^ ^^^^i"; ^ • 

^^<^ii 1 T.nat the resolution of issues at the 



tive level* are not in sight* at this time— much research is 
dedC * • / • * * * • ' 

A major* issue regarding the relative impor^tance of objectives 

: ' ■ . . ^ . 

at the, normative level and cognitive level. may be stated as: 

. C ^ . ■ . , . . 

Issues^. Shall thi major objectives in science .education be 

■^7 ' 

centered ^roxsnd knowing— -fee identification of a b9dy or knowledge 
to be learned per -sec or the. modes of knowing' science ..that are 
both useful and permanent? \ • ' . » 

' 4 

Another. ma j.or area of debate in science ' education today relates 
to-the basic techniques in 'writing -objectives . -The controversies ' 



focus (Sn the- general questibn— How specific must objectiVes'te / 

stated to provide gui-daijce .nee<3ed by curniculxlm .pianne^rs , t^aehers, 

' and students? The vfork. of Tyler (1950), Bloom (1956). and Mager (1962) 

•on writing of objectives (as influenced' commi«ttees preparing.' hew 

science curriculum rnaterials and teachers using those itfaterials -in ■ " 

the classroom. ^Mag^r <p. .11^12) belidv^s, that obj4«ives should . 

be specific .r^her thai> general, that they should stat\ in specific * 

• • • ^ . ' , ' ' ^ . \ ■' 

.terms: wh^ we want the 'student to knojl*, and what theWarner will 

;be doing— in other words * describe the desired behavior df the * 



.learn^.- As you know, to a'ccompirsh this task he'has suggested 

/ 

/ • " " 
these/ steps : ^ ■ . • • 

1. Identify terminal behavior by name— evidence learner has 

/ achieved objective . • , . . 

2. Define the" desired behavior— condition' under whi|<irbehavi6r 
will occur . ■ 

/ 3.. Specify criteria of -acceptable performance. 
^. This programmed dhstruction approach has inf luence^^ucational 
programs at the local disTtrict. leyel, and in .p'rograms proposed by 



State -Departments -af Eduoatioft. Performjtnce based and /or Competency 

Based eaucation has. become- tRe "battle cry" of education today. 

i Curriculum plan'ne-rs and classroom teachers may be spending an 

' ^ . /. . • t 

inQrdinate funount of time writing" behavioral .objective's . which to- 

* ' ^ , ■ ■ y : \ ' ■/ . 

date, at least, do not have ampule rese'a^h evideiVce to suooort A 



- critical questiori is': will 'the creative, innovative teacher be 



restricted^ by beha,vioral objectives with a high degree of specificity 
preciseness, and presorYptf on? . '■ 

IssuQ__4: ^ Shall objectives in sijiente education be •st«tecf ■ ' " 

■ . ■• 

behavi-Jrally. with specif i6' perf orinane^s , conditions, ■ and criteria ■ 
for- judging performance, or bhould ,they be stated more ' generally ^ 



. with, fewer restrictions on' > the" teacher and student** 
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